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(54) Abstract Title 

Wireless facsimile data transmission with variable data rate 

(57) A facsimile machine detects an interface with a wireless transceiver and a wireless channel for facsimile 
data transmission. An initial data transfer rate is established corresponding to the capability of the wireless 
transceiver or known channel conditions. The facsimile machine then transmits data and a receiving facsimile 
machine detects transmission errors and employs an automatic repeat request (ARQ) protocol for 
retransmission of data. When the number of repeat requests reaches a threshold a lower data rate is 
negotiated in order to reduce the number of repeat requests. A facsimile machine further determines when the 
wireless transceiver is removed and reverts back to traditional wired communication channel data rates. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy* 

This print takes account of replacement documents submitted after the date of filing to enable the application to comply 
with the formal requirements of the Patents Rules 1995 
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BACKGROUND r> F THF. INVE NT jnfi 
*• The FiflH the Inven^ .. 

This invention relates to facsimile transmission over a network structure. 
More particularly, this invention relates to facsimile transmission over a wireless 
communication channel wherein the wireless communication channel may exhibit 
fading and channel interference. 

2 - Description of Relate^ Art 

Thomas et al., United States Patent No. 5,649,001, which is hereby 
incorporated by reference in its entirety for the material disclosed therein, discloses 
a reconfigurable communication interface device to identify a valid communication 
adaptor cable. 



3 - Present St»* ff of the Art 

Traditional facsimile transmissions have occurred over wired communication 
channels such as those characteristic of the public switch telephone network (PSTN). 
While such wired communication channels may be susceptible to interfering signals 
interference on such hard wired communication channe.s is generally minimal. As 
such, f acsimile transmission rates generally keep pace with technological 
advancements in modulation theory. For examp.e, traditiona, facsimUes were 
transmuted at baud rates consistent with those of data modem transmissions As 
modulation techniques for data modems advanced, so a.so did facsimile transmission 
techniques. Modern.y, data transmission techniques may emp.oy modulation rates 
- -cess of 5o. 6 k.lob.ts per second. Such high modulatlon ^ ^ ^ 

ncse .nject.on onto the communication channe,. As modulation data rates increase 
the cod,ng or f re q U e ncy spacing betWeen ^ ^ _ _ 
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therefore more congested. Therefore, high modulation data rate techniques require 
robust communication channels for reliable transmission of high data rate data. 

Technological advancements, in parallel with those of modulation 
advancements such as facsimile and data transmissions, have also occurred in the 
area of wireless communication. One such example were wireless technologies have 
become ubiquitous relates to cellular telephony. Cellular telephony, or more broadly 
wireless communication, enables a user to roam freely within a designated zone and 
establish a wireless communication channel with a remote party. Because of the 
roaming freedom available to a cellular telephone user, wireless communication 
channels exhibit varying levels of interfering noise, and hence reliability, during a 
particular commuiiication session. In fact, during a particular transmission session 
a cellular user may widely roam, thereby subjecting the wireless communication 
channel to varying and ofttimes unpredictable levels of noise or interference. 

In a communication session between a cellular telephone user and a remote 
party wherein the session parties are exchanging analog voice information, variations 
and interference are often tolerable due to the context nature of voice 
communication. Additionally, cellular users may also recognize the presence of 
interference due to their present location or orientation and institute corrective 
measures, such as repositioning the cellular transceiver to a more favorable location. 
When interference adversely affects a wireless voice communication session, a user 
may simply request that the other party repeat the previous statement. 

As cellular technology advanced, cellular transceivers incorporated 
capability for facilitating transmission of data information across the established 
wireless communication channel. As a data transmitter and receiver, a facsimile 
machine became a candidate for interfacing with a cellular transceiver for sending 
and receiving facsimiles. Cellular transceiver users transceiving facsimiles over 
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cellular networks have become frustrated with the unreliability of transmissions 
primarily due to the interference impairments of wireless communicationchannels. 
Modern facsimile protocols recognize that impairments to communication channels 
result in injected errors within the facsimile transmission. At least one such 
facsimile protocol incorporates an error correction mode (ECM) wherein a block of 
facsimile data is partitioned and appended with a cyclically redundant code (CRC). 
A facsimile receiver, upon receipt of the partitioned block and appended CRC, 
evaluates the sequencing of data within the partitioned block and compares that 
sequencing against the corresponding appended CRC. When the CRC does not 
match the pattern as generated from the received data, an error in the transmitted 
data is detected. Techniques exist for accepting a predetermined number of errors 
in facsimile data without requesting the transmitting entity to retransmit the 
previous portion of facsimile data. 

In wirelesscommunication channels, however, typical interference frequently 
injects a substantial number of errors into the transmitted facsimile data portion, thus ' 
prohibiting a facsimile receiver from accepting that portion of the facsimile data. 
Such rejection causes the transmitter to retransmit the previous block of facsimile 
data. Frequently, a subsequent retransmission fares only as well as the previous 
transmission due to the characteristics of a wireless communication channel. 
Typically the result of such a scenario is that a transmitter and receiver continuously 
retransmit the same block of facsimile data until one party recognizes the futility of 
the present situation. As illustrated in Figure 1, a facsimile machine may take the 
form of an integrated device such as facsimile machine 1 10 or alternatively, may 
take the form of a host 100 such as a personal computer coupled to a fax modem 102 
for performing the integrated facsimile function. As illustrated by Figure 1, a 
facsimile machine 1 10 and a facsimile machine 1 12 comprised of a host and a fax 
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modem, interoperate and communicate via wired communication channels 104 and 
108 interconnected via a communication network 106 such as a public switched 
telephone network. Because of the wired connection between facsimile machines, 
minimal noise is injected into the communication channels thereby facilitating 
modulation techniques employing higher data rate techniques. While such high data 
rate modulation techniques may be adequate for wired communication channels, 
wireless communication channels, however, are far more susceptible to iaterference. 

Thus, it appears that there exists no present technique for a facsimile 
machine to detect transmission of facsimile data over a wireless communication 
channel and modify the characteristics of the transmission of such facsimile data in 
such a manner to more reliably deliver facsimile data to a recipient facsimile 
machine. Furthermore, there does not currently exist techniques for determining the 
characteristic of the communication channel through which facsimile data will be 
transmitted and therefrom modify a retransmission criterion, recognizing that 
wireless communication channels may sustain an enhanced interference level for a 
sustained period of time. Therefore, a need exists for providing a method and system 
for recognizing a wireless communication channel as the channel through which 
facsimile data will be transmitted and accordingly modify accordingly the 
transmission characteristics of such a transmission of facsimile data. 
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SUMMARY AND OBJ ECTS OF TWE INVENTION 
It is an object of the present invention to provide a facsimile machine capable 
of detecting interconnection to a wireless transceiver for the establishment -of a 
wireless communication channel through which facsimile data will be passed. 

Another object of the present invention is to provide a facsimile machine 
capable of modifying the data transfer rate of facsimile data when a wireless 
communication channel is to be employed for transceiving facsimile data. 

A still further object of the present invention is to provide a facsimile 
machine capable of detecting errors in facsimile data transferred over a wireless 
communication channel. 

Yet another object of the present invention is to provide a facsimile machine 
capable of modifying the data transfer rate of facsimile data when retransmission 
attempts fail to eliminate errors in the facsimile data transferred over a wireless 
communication channel. 

A still further object of the present invention is to provide a facsimile 
machine capable of modifying the data transfer rate of facsimile data over a wireless 
communication channel and reverting to normal data transfer rate selection when 
facsimile data reverts to transmission via a wired communication channel. 

Additional objects and advantages of the invention will be set forth in the 
description which follows, and in part will be obvious from the description, or may 
be learned by the practice of the invention. The objects and advantages of the 
invention may be realized and obtained by means of the instruments and 
combinations particularly pointed out in the appended claims. To achieve the 
foregoing objects, and in accordance with the invention as embodied and broadly 
described herein, a method and system for modification of a data transmission rate 
for facsimile data over a wireless communication channel is provided. 
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Wireless communication channels provide new challenges for transmission 
of facsimile data due to the unpredictable levels of interference that are generally 
and transiently present To accommodate such challenges in transmitting facsimile 
data, a facsimile machine is provided for compensating for such unpredictable 
characteristics of wireless transmissions. The facsimile machine of the present 
invention has an interface through which a wireless transceiver may be detected. 
The facsimile machine couples to a wireless transceiver through a connector which 
provides both a conduit for the transmission and reception of data information and 
furthermore provides a means for uniquely storing a wireless transceiver identifier 
which may be used to identify the capabilities and susceptibilities of the wireless 
transceiver. The wireless transceiver identifier stored within the connector coupling 
the facsimile machine with the wireless transceiver may be stored in a resident 
memory storage device such as a RAM or other medium in which a unique identifier 
may be presented.. When the facsimile machine is unable to detect the presence of 
a wireless transceiver, the facsimile machine defaults to traditional transfer data rate 
negotiation techniques. 

However, when the facsimile machine detects the presence of a wireless 
transceiver, a fax protocol module negotiates a data transfer rate in a traditional 
manner, but at a lower data transfer rate. For example, when the facsimile machine 
detects transmission of facsimile data targeted for a wireless communication 
channel, the facsimile machine reduces the data transfer rate to a more reliable level 
than the rate available over a wired communication channel. Such "throttling back" 
of data transfer rates may be accomplished by storing a series of suggested initial 
wireless transmission data rates in a table that may be indexed according to a 
wireless transceiver identifier. It should be noted that either a transmitting or a 
receiving facsimile machine coupled to a wireless transceiver may initiate the 
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reduction in data transfer rates by presenting the reduced transfer rate during the 
negotiation process prior to the exchange of facsimile data. 

Additionally, during the establishment of the facsimile data exchange 
session, both the transmitting and receiving facsimile machines engage, in exchange 
of information using an error correction mode which provides for the detection of 
errors injected into the facsimile data during the transmission process. Some 
traditional error correction modes include the use of a Class 1 or Class 2 facsimile 
transmission standard wherein a cyclically redundant code (CRC) is appended to the 
facsimile information for verification by the receiving party. 

A transmitting facsimile then dispatches the facsimile data including the 
CRC to a receiving facsimile machine which in turn verifies the data to determine 
: if the CRC appended to the facsimile information coincides with the newly generated 
CRC as calculated by the receiving facsimile machine. When no CRC errors are 
detected, the transmitting and receiving facsimile machines continue tfansceiving 
with a subsequent block of facsimile data. However, when the receiving facsimile ' 
machine detects an error in the transmitted facsimile information, a determination 
is made as to whether the number of errors within the facsimile data exceeds a 
predetermined error threshold. When the number of errors exceeds a predetermined 
threshold, a secondary determination is made as to whether a retransmission attempt 
of the same facsimile data should be undertaken. In one embodiment of the present 
invention, a threshold value designating the number of retransmissions to be 
undertaken before the facsimile transmission session is terminated is compared 
against the number of retransmissions already undertaken. When the number of 
retransmissions exceeds the retransmission threshold, the fax protocol module 
undertakes a renegotiation of the data transfer rate. Following the renegotiation of 
the data transfer rate, the transmitting facsimile, employing the newly renegotiated 
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data transfer rate, transmits the facsimile data to the receiving facsimile machine 
including an appended CRC thereby facilitating error detection by the receiving 
facsimile machine. Processing then continues as described above wherein the 
receiving facsimile machine evaluates the facsimile data to determine, if any errors 
are present and if so, the extent of such errors. Retransmission decisions also are 
carried out as described above wherein when a retransmission threshold has not been 
exceeded, the transmitting facsimile machine retransmits the facsimile data at the 
present data transfer rate. The facsimile machine of the present invention further 
evaluates the presence of the connection of the wireless transceiver to determine 
when to revert back to normal wired communication channel data transfer rates when 
the wireless transceiver interface is terminated with the facsimile machine. 

While the facsimile machine of the present invention may take the form of 
a traditional integrated facsimile machine, the present invention through the figures 
and detailed description describe a facsimile machine comprised of a Host system 
such as personal computer or notebook computer and a fax modem interfaced to the 
host for providing the facsimile transceiving capability. In such an embodiment, the 
host system incorporates a portion of the fax protocol module in one embodiment 
while the fax modem incorporates a separate portion of the fax protocol module 
therein. In such an embodiment, the host system performs the error detection 
function and the retransmit evaluation function while the fax modem performs the 
data transfer rate negotiation and wireless transceiver identification. In a second 
embodiment, the host system performs additional functions by incorporating the 
modulation features as well as the fax protocol portions previously resident within 
the modem. Such a host signal processing system is commonly known in the 
industry as a Winmodem ore related architecture. Such architectures lend 
themselves to being more easily reconfigured by modifying the software within the 
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host system. In such architectures only traditional hardware functionality such as 
analog to digital and digital to analog conversion remains within the fax modem 
board. 

While the previous description has been drawn to an architecture for carrying 
out the functionality of a facsimile machine, the methods for carrying out such 
functionality is also described for improving the successful transmission of facsimile 
data over a wireless communication channel. Additionally, the sofbvare modules for 
carrying out the above-described functionality are also described within the detailed 
description and the accompanying figures. 

These and other objects and features of the present invention will become 
more fully apparent from the following description and appended claims, or may be 
learned by the practice of the invention as set forth hereinafter. 
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ppiqF ^ ftrWIPTION OF THE DRAWI NGS 
In order that the manner in which the above-recited and other advantages and 
objects of the invention are obtained, a more particular description of the invention 
briefly described above will be rendered by reference to specific embodiments 
thereof which are illustrated in the appended drawings. Understanding that these 
drawings depict only typical embodiments of the invention and are not therefore to 
be considered to be limiting of its scope,- the invention will be described and 
explained with additional specificity and detail through the use of the accompanying 

drawings in which: 

Figure 1 is a simplified diagram of facsimile machines interconnected 
through an interconnection network employing wired communication channels, in 
accordance with the prior art; 
f Figure 2 is a simplified diagram of facsimile machines interconnected 

J through a wireless infrastructure via a wireless communication channel, in 
\ accordance with an embodiment of the present invention; 

Figure 3 is a simplified block diagram of a facsimile machine interfaced with 
the wireless transceiver for communication over a wireless communication channel, 
in accordance with the preferred embodiment of the present invention; and 

Figure 4 is a flowchart for modifying fax data transfer rates over wireless 
communication channels; and 

Figure 5 is a simplified block diagram of a facsimile machine interfaced with 
the wireless transceiver for communication over a wireless communication channel 
wherein the host system incorporates a portion of traditional modem functionality 
therein, in accordance with an alternate embodiment of the present invention. 
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DETAIT.F^ ^ gg ^ PIPTrON OF THF PRF FF RRED EMBOnTMK^ Q^ 
The present invention embodies within its scope both methods and systems 
for modifying transmission and reception data rates for facsimile data transcejved 
over wireless communication channels. The present invention further embodies 
methods and systems for detecting the presence of a wireless communication channel 
and modifying the data transmission rate of either a transmitting facsimile machine 
or a receiving facsimile machine. Furthermore, the present invention embodies a 
facsimile machine comprised of a host system such as a computer interfacing with 
a fax modem capable of transmitting and receiving facsimile data. 

As described in Figure 1, facsimile data has traditionally been transferred 
over wired communication channels. The present invention contemplates the 
mobility of facsimile data generators and recipients and provides both a system and 
method for transceiving facsimile data over a wireless communication channel. The 
present invention contemplates the nuances associated with wireless communication 
channels and provides a system and method for enhancing the reliability of 
transceived facsimile data. 

Figure 2 is a simplified block diagram of a first facsimile machine 
interfacing with a second facsimile machine via a wireless communication channel, 
in accordance with a preferred embodiment of the present invention. Traditional 
facsimile machines have assumed an integrated footprint largely akin to a computer 
printer coupled with a telephone handset. While such traditional facsimile machines 
are considered to be within the scope of the present invention, Figure 2 illustrates 
an alternative implementation of a facsimile machine. A facsimile machine 1 98 is 
illustrated as being comprised of a host 200 and a fax modem 202.^Host 20O may 
take the form of a computer such as a personal computer and for more mobile 
applications, host 200 may take the form of a notebook or portable compute^ Fax 
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modem 202 provides the modulation and demodulation for facsimile data which 
traditionally takes the form of digital data. Fax modem 202, as illustrated in 
Figure 2, takes the form of an I/O circuit board such as an ISA, PCMCIA or other 
like interface assemblies supported by host 200. 

Facsimile machine 198 interfaces with a wireless transceiver 212 via a 
cable 204. Wireless transceiver 212 may take the form of a cellular telephone or 
other wireless transceiver known by those of skill in the art. Cable 204 provides a 
conduit through which facsimile data may be dispatched between facsimile 
machine 198 and transceiver 212. While wireless transceiver 212 and facsimile 
machine 198 are illustrated as discreet components, an integrated version of 
facsimile machine 198 and wireless transceiver 212 is contemplated by the inventors 
as being within the scope of the present invention. Additionally, as disclosed above, 
facsimile machine 198 may also assume an integrated form factor distinct from a 
computer and fax modem. 

Wireless transceiver 212 transceives facsimile data over a wireless 
communication channel 214 established with wireless infrastructure 216. Wireless 
infrastructure 216 may take the form of cellular wireless infrastructure, PCS wireless 
infrastructure or other wireless infrastructure employing propagation of 
electromagnetic signals as its preferred method of communication. 

I[ Wireless infrastructure 216 interfaces with a wired communication 
network 206 to provide the appropriate routing via a wired communication 
channel 208 to a remote facsimile machine 210.J Alternatively, wireless 
infrastructure 216 may establish a second wireless communication channel (not 
shown) thereby bypassing any wired communication channel and relying solely on 
wireless communication channels as a means of connecting facsimile machine 1 98 
with facsimile machine 210. Communication network 206 may take the form of the 



-13- 



public switch telephone network (PSTN) or other established, or yet to b e 
established, computer networks including the integrated services digital network 
(ISDN). 

Facsimile machine 210, while illustrated as a traditionally integrated 
facsimile machine, may also take other forms such as that illustrated by facsimile 
machine 198.|xhat is to say, facsimile machine 210 may be comprised of a host and 
a separate or integrated fax modem for providing traditional modulation 
functionality,) Additionally, facsimile machines 198 and 210 need not provide 
printing or display capabilities for facsimile data as illustrated by the display of 
facsimile machine 198 and the printing capabilities as illustrated by facsimile 
machine 210. (The present invention contemplates only the need for facsimile 
machines 198 and 210 to exchange facsimile data therebetween") 

Figure 3 is a more detailed block diagram of a facsimile machine interfacing 
with a wireless transceiver for exchange of facsimile data over a wireless 
communication channel, in accordance with a preferred embodiment of the present ' 
invention. Facsimile machine 198, as described above, may be broadly comprised 
of a host 200 and a fax modem 202. Host 200 may take the form of a personal 
computer or other microprocessor or microcontroller configuration capable of 
executing programmed instructions. Host 200 is illustrated as being inclusive of a 
program or software application comprised of a fax protocol module 240 Fax 
protocol 240 executes the selected or established facsimile protocol necessary for 
compahble exchange of imagery or other descriptive data. 

In the present invention, the facsimile protocols contemplated within the 
scope of the present invention include Class 1, Class 2 and other facsimile protocols 
■ncorporating error detection capabilities. In Figure 3. facsimile protocol module 
240 rllustrates the error detection capability module associated with a compatible 
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facsimile protocol. Figure 3 illustrates the use of facsimile protocol Class 1 
incorporating an error correction mode module 234 for use in detecting transmission 
errors incurred across a communication channel. Error correction mode module 234 
incorporates a cyclically redundant code (CRC) 236 as an error correction appendage 
to the information portion of the facsimile data containing the transmitted facsimile 
information. (Host 200, when operating as a portion of a transmitting facsimile 
machine, generates and appends the CRC to the facsimile information to form the 
facsimile data?] Conversely, when host 200 operates as a portion of a receiving 
facsimile machine, error correction mode module 234 generates a CRC from the 
received facsimile information and compares the CRC generated at the receive 
facsimile machine from that originating at the transmit facsimile machine. When the 
CRCs do not match, error correction mode module 234 detects the presence of an 
error as injected by the communication channel. 

A fax modem operably couples to host 200 via a compatible interface such 
as those known by those of skill in the art. Fax modem 202 comprises a processing 
means for executing programmed instructions such as a digital signal processor 220 
or other microprocessor or embedded controller. DSP 220 comprises software 
modules including a wireless transceiver identifier module 222, fax protocol module 
230 and modulator 244. Wireless transceiver identifier module 222 interrogates 
cable 204 to deduce wireless transceiver identifier 224 as further detailed below and 
fax protocol module 230 performs data transfer rate negotiation via a data transfer 
rate negotiation module 232. Data transfer rate negotiation module 232 further 
facilitates the renegotiation of inner page changes to the data transfer rate. In one 
embodiment of a fax protocol, data rate negotiation and renegotiation occurs by 
exchange of a notification such as a tone exchange followed by data rate 
renegotiation at a more robust default rate that is generally a rate substantially below 
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the original and target data transfer rates. Modulator 244 performs modulation and 
demodulation of digital data for propagation over communication channels. Fax 
modem 202 further comprises a CODEC 242 for performing analog to digital, and 
digital to analog conversion of the modulated data. Implementation and integration 
of CODECS are known by those of skill in the art and therefore are not further 
discussed herein. 

Facsimile machine 198 interfaces with wireless transceiver 212 via a 
cable 204. Cable 204 incorporates a data bus 228 for facilitating a data path between 
facsimile machine 198 and wireless transceiver 212. Data bus 228 may take the form 
of a serial bus including a clock and data signal or a parallel bus or other bus 
architectures known by those of skill in the art. Several standardized data bus 
architectures exist for interfacing digital data in modulated format between a modem 
and cellular or other wireless transceiver. 

As discussed above, the present invention provides a method and system 
whereby a facsimile machine may detect the presence of a wireless communication 
channel through which facsimile data must traverse. Numerous methods of detecting 
a wireless communication channel are considered to be within the scope of the 
present invention. In a preferred embodiment of the present invention, cable 204 
may be uniquely configured to a particular model or group of models of a wireless 
transceiver 212. For example, wireless transceiver 212 fabricated by a first 
manufacture incorporates a first data interface through which facsimi.e data passes, 
while a second manufacture may fabricate a wire.ess transceiver incorporating a 
second bus standard through which facsimile data passes. 

To accommodate and compatibly communicate with a diverse variety of 
wireless transceivers, fax modem 202 may benefit from having insight as to the 
capabilities and type of wireless transceiver interfaced therewith. In the preferred 
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embodiment, cable 204 further incorporates a wireless transceiver identifier 224 
uniquely identifying a set or subset of wireless transceivers having particular 
capabilities. Fax modem 202 interrogates cable 204 via an identification bus 226 to 
derive wireless transceiver identifier 224 uniquely identifying a type of wireless 
transceiver 212. As a result of the presence of wireless transceiver identifier 224, 
fax modem 202 identifies data bus 228 as connecting with a wireless transceiver. 
One such cable interface as described above is illustrated in U.S. Patent 
No. 5,649,001 to Thomas et al,, as incorporated by reference above- 
By identifying the interconnection of fax modem 202 with wireless 
transceiver 212, fax protocol 230 and data rate negotiation module 232 may consider 
the practicalities of wireless communication channels in making a data transfer rate 

selection. The limitations of wireless communication channels are widely known 

\ 

and dealt with for voice communication transmissions. That is s to say, voice users 

. . .... . \ 

of wireless communication channels may better tolerate interference "and fading 

associated with the physical limitations of wireless communication channels. For 

example, small losses of voice information may e tolerated in voice 

communications as the human mind can accommodate minor lapses in voice 

information by reconstructing voice information from context \ information 

surrounding the lost information. Additionally, voice users of wireless 

communication channels may take proactive measures that enhance the 

characteristics of wireless communication channels such as modifying the 

orientation of a wireless transceiver or temporarily postponing the dispatch of voice 

information until an interfering condition passes. However, employing subjective 

and humanistic decision in highly automated data transmission systems such as those 

exchanging facsimile data is infeasible. Therefore, data transfer rate negotiation 

m odule 232 incorporates the practicalities of a wireless communication channel for 
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data transfer in making a decision to reduce the data transfer rate negotiated for 
facsimile data transfer. 

Figure 4 is a flowchart for modifying a data transfer rate of f acsin , ile da , a 
over wireless contusion channel, in accordance with the preferredembodimen, 
of the present invention. As described above, wirc.ess communication channels 
present differing challenges for transmission of facsimite dat. as opposed to 
transmission of voice information. To accommodate data transmission of facsimile 
data over a wiretess communication channe., improving the probability of accurate 
receptton of facsimile dau must be parmaoun,. Therefore, facsimile machine !9 8 
(Figure 3) emp.oys the method as depicted in Figure 4 to enhance the probability of 
successful reception of accurate facsimile data. 

A detect wireless transceiver ouery step 300 performs an evaluation of the 
■ype of communication channel to be empmyed for the transmission of facsimUe 
data. When ouery step 300 determines a wired communication channel wil, be 
emp.oyed. a ,as k 30 2 performs tr a d i tjonal fax da , a ^ ^ 

procedures. However, when detect wire.ess transceiver ouery step 300 determines, 
for examp.e through a ouery of cable 204 (F i g „„ 3, tha, a wireless transceiver is 
■nterconnected therewith, facsimi.e machine ,og {Fisure 3) matcs . ^ 
o hm., the initia, da ,a transfer rate in step 304. Data transfer rate .imitations may 
b. -posed by the canities 0 f wiretess transceiver 2 1 2 (Figu „ 3) as determined 
X -Cess transceiver identify 22 4 <Pig„, e 3, or data transfer rates may be limited 
* -He moouiauon ,ech„ iq ues employed by facsimile mach.ne ,„ (Figure „ which 
are no, conducve for wirdess electromagnetic propagation 

Once a data transfer rate of facsi mi ,e data has been determined, ,„ initiate 
. =ss transfer of facsimile data e m p,„,i„ g an error correction mode step 30o 
-abLshes a w.reless session for transmission of facsimi.e data. When facsimile 
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machine 198 (Figure 3) is position as a transmitting facsimile machine, the 
transmitting facsimile machine requests the data rate transmission capability from 
the receiving facsimile machine. The transmitting facsimile machine upon receipt 
of the receiving facsimile machine's capability, makes a determination based upon 
the receiving facsimile machine's capability in conjunction with its own transmission 
capability to determine the data transmission rate to be employed during the 
facsimile data transmission session. Conversely, when facsimile machine 198 
(Figure 3) assumes the position of being the receiving facsimile machine, the 
receiving facsimile machine divulges the transmission capabilities to the 
transmitting facsimile machine for use in determining a data transmission rate for the 
facsimile data transmission session. In either role, the facsimile machine 
interconnected with a wireless transceiver selects a data transmission rate more 
compatible with wireless propagation during the establishment and negotiation of the 
facsimile data transfer session. Such a selection of a reduced data transfer rate may 
result from consultation of a transfer rate table resident within host 200 or fax 
modem 202 as indexed by wireless transceiver identifier 224. 

A transmitter receive fax step 308 commences with the dispatch or the 
reception of facsimile data as processed and packaged by the transmitting facsimile 
machine. A query step 310 evaluates the CRC associated with the facsimile 
information contained within the facsimile data to determine the presence of errors 
injected through the wireless communication channel. Query task 310 compares the 
quantity of errors detected with a predetermined threshold quantity in making a 
determination of whether to accept or reject the presented facsimile data. When the 
threshold of CRC errors is exceeded, a query task 312 performs a determination of 
either (i) to continue by employing a retransmission process thereby anticipating an 
improved wireless communication channel or (ii) when retransmission of the 
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facsimile data is considered futile, such as when retransmission attempt, for a 
threshold number of times have also failed, to request inner page negotiation 
step 3 1 4 to adjust the data transmission rate. The inner page negotiation procedure 
in the preferred embodiment conforms to the Class 1 facsimile specification wherein 
a tone is transferred to the transmitting modem requesting a renegotiation of the data 
transfer rate using a reduced frequency. Processing then returns back to a further 
attempt to transfer or receive facsimile data at the revised data rate. 

When query task 3 1 0 does not detect a sufficient number of CRC errors, a 
facsimile complete query step 316 evaluates the present completion status of the 
quantum of facsimile data. When aportion of the facsimile information remains to 
be transmitted, a task 320 continues the transmission of the subsequent block of 
facsimile data. 

When query task 316 determines the facsimile data has been completely 
transferred, a query task 3 1 8 monitors the connect-status of cable 204 in a step 3 1 8 
to detect a disconnection of facsimile machine 198 (Figure 3) with wireless 
transceiver 212 (Figure 3). When cable 204 is disconnected with facsimile 
machine 198 (Figure 3), a task 322 restores normal land line fax operation. When 
query task 318 determines that cable 204 remains connected to fax modem 202 
processing returns back to step 304 wherein the initial negotiated data transfer rate 
w.H be modified since facsimile data will be traversing a wireless communication 
channel. 

Figure 5 is a simplified block diagram of an alternate embodiment of a 
facsimile machine interfacing with a wireless transceiver for the transmission of 
facsimile data over a wireless communication channel, in accordance with the 
present invention. In an alternate embodiment, a facsimile machine 198' is 
comprised of a host system 200' and a fax modem 202'. , n this present embodiment, 
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facsimile machine 198* incorporates the digital signal processing functionality into 
the host rather than the fax modem of the prior embodiment. Host system 200' may 
take the form of a personal computer wherein the majority of modem functionality 
is incorporated into the host system with only minimal functionality remaining 
within fax modem 202'. Such minimum functionality includes CODEC function 242 
which converts between analog and digital formats. 

Host system 200 f is comprised of a wireless transceiver identifier module 230 
previously resident within fax modem 202 (Figure 3) for reading wireless transceiver 
identifier 224 located within cable 204. Host system 200' further comprises fax 
protocol module 240' which carries out the fax protocol, such as Class . 1, by 
performing data transfer rate negotiation module 232 and error correction mode 
module 234 as detailed above in Figures 3 and 4. 

The present embodiment incorporates advanced digital signal processing 
executed within the host system, also known as native signal processing or host 
signal processing. Furthermore, native signal processing techniques involving 
modem functionality have also come to be known by other descriptive names such 
as Winmodem and other proprietary designations. st system 200' further 
incorporates modulation functionality in a modulator 244' providing modulation and 
demodulation of facsimile data. 

The present invention may be embodied in other specific forms without 
departing from its spirit or essential characteristics. The described embodiments are 
to be considered in all respect only as illustrative and not restrictive. The scope of 
the invention is, therefore, indicated by the appended claims rather than by the 
foregoing description. All changes which come within the meaning and range of 
equivalency of the claims are to be embraced within their scope. 

What is claimed and desired to be secured by United States Letters Patent is: 
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1 - In a facsimile machine interfaced to a wireless transceiver, a method 
for improving successful transmission of facsimile data over a wireless 
communication channel, said method comprising the steps of: 

a) detecting an interface of said facsimile machine with sai d 
wireless transceiver for transceiving said facsimile data over said wireless 
communication channel; 

b) establishing said wireless communication channel with an 
initial data transfer rate corresponding with the capability of said wireless 
transceiver as a data transfer rate; 

c) transceiving said facsimile data over said wireless 
communication channel; and 

d) altering said data transfer rate when said facsimile data includes 
data errors resulting from transmission over said wireless communicaUon 

channel. 



2. The method as recited in claim 1 , wherein said detecting said interface 
of said facsimile machine with said wireless transceiver step comprises the step of 
s.id facsimile machine reading an identifier designating a specific type of said 
wireless transceiver. 



3. The method as recited in claim 2, wherein said reading said identifier 
step comprises the step of reading said idcnt.fier associated „i,„ a connector 
■nterfacng said facsimiie machine with said wireiess transceiver, said connector 
being „„ i<|ue t0 a tvpe of ^ , rMlsceiver 
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4. The method as recited in claim 1, wherein said establishing said 
wireless communication channel with an initial data transfer rate step further 
comprises selecting an initial data transfer rate corresponding to a rate less than the 
maximum data transfer rate capable by said wireless transceiver. 

5. The method as recited in claim 1, wherein said establishing said 
wireless communication channel with an initial data transfer rate step further 
comprises the step of employing a facsimile transmission standard that incorporates 
error detection, retransmission and data transfer rate renegotiation capabilities. 

6. The method as recited in claim 5, wherein said facsimile transmission 
standard takes the form of the class 1 facsimile standard further employing the error 
correction mode (ECM) capability therein. 

7. The method as recited in claim 1, wherein said altering said data 
transfer rate when said facsimile data includes data errors step comprises the steps 
of: 

a) when said facsimile machine receives said facsimile data, 
requesting a lower data transfer rate of a transmitting facsimile machine; 

b) when said facsimile machine transmits said facsimile data, 
reducing said data transfer rate when requested by a receiving facsimile 
machine. 

8. The method as recited in claim 7, wherein when said facsimile machine 
receives facsimile data, requesting a reduction of said data transfer rate when a 
threshold number of retransmissions at said transfer data rate have failed. 
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9- The method as recited in claim 1, further comprising the step of when 
said facsimile machine ceases to detect said wireless transceiver, said facsimile 
machine establishing a communication channel through negotiation of said initial 
data transfer rate corresponding with the capability of said facsimile machine 
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10. A facsimile machine capable of modifying a data transfer rate of 
facsimile data transceived over a wireless communication channel, comprising: 

a) a fax modem including a wireless transceiver identifier module 
to detect an interface of said facsimile machine with a wireless transceiver 
and to negotiate and renegotiate said data transfer rate for said facsimile data 
consistent with the capability of said wireless transceiver; and 

b) a host operatively coupled with said fax modem to execute a fax 
protocol employing error detection functionality. 

1 1 . The facsimile machine as recited in claim 10, wherein said fax modem 
further comprises a fax protocol module for performing said negotiation and 
renegotiation of said data transfer rate for said facsimile data. 

1 2. The facsimile machine as recited in claim 1 1 , wherein said fax protocol 
module comprises a data transfer rate negotiation module compliant with the class 
1 facsimile protocol. 

1 3 . The facsimile machine as recited in claim 1 0, wherein said host further 
comprises a fax protocol module incorporating error correction mode (ECM). 

14. The facsimile machine as recited in claim 1 3, wherein said fax protocol 
module further comprises a retransmission module for attempting retransmission of 
protocol data for a threshold number of times. 
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15. A fax modem capable of modifying a data transmission rate of 
facsimile data transceived over a wireless communication channel, comprising: 

a) a wireless transceiver identifier module to detect connection 
with a wireless transceiver; and 

b) a fax protocol module to negotiate and renegotiate said data 
transfer rate for said facsimile data consistent with the capability of said 
wireless transceiver. 

16. The fax modem as recited in claim 15, wherein said fax protocol 
module comprises a data transfer rate negotiation module compliant with the Class 1 
facsimile protocol. 
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17. A computer-readable medium for a facsimile machine interfaced to a 
wireless transceiver to improve transmission of facsimile data over £ wireless 
communication channel, said computer-readable medium having computer- 
executable instructions for performing steps comprising: 

a) detecting an interface of said facsimile machine with said 
wireless transceiver for transceiving said facsimile data over said wireless 

communication channel; 

b) establishing said wireless communication channel with an 
initial data transfer rate corresponding with the capability of said wireless 
transceiver as a data transfer rate; 

c) transceiving said facsimile data over said wireless 

communication channel; and 

d) altering said data transfer rate when said facsimile data includes 
data errors resulting from transmission over said wireless communication 
channel. 

18. The computer-readable medium of claim 17, having further computer 
executable instructions wherein said detecting said interface of said facsimile 
machine with said wireless transceiver step comprises computer-executable 
instructions for performing the step of said facsimile machine reading an identifier 
designating a specific type of said wireless transceiver. 
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19. The computer-readable medium of claim 1 8, having further computer 
executable instructions wherein said reading said identifier step comprises' computer 
executable instructions for performing the step of reading said identifier associated 
with a connector interfacing said facsimile machine with said wireless transceiver, 
said connector being unique to said wireless transceiver. 

20. The computer-readable medium of claim 17, having further computer 
executable instructions wherein said establishing said wireless communication 
channel with an initial data transfer rate step further comprises computer executable 
instructions for performing the step of selecting an initial data transfer rate 
corresponding to a rate less than the maximum data transfer rate capable by said 
wireless transceiver. 



21- The computer-readable medium of claim 17, having further computer 
executable instructions wherein said establishing said wireless communication 
channel with an initial data transfer rate step further comprises computer executable 
instructions for performing the step of employing a facsimile transmission standard 
that incorporates error detection, retransmission and data transfer rate renegotiation 
capabilities. 
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22. The computer-readable medium of claim 17, having further computer 
executable instructions wherein said altering said data transfer rate when said 
facsimile data includes data errors step comprises computer executable instructions 
for performing the steps of: 

a) when said facsimile machine receives said facsimile data, 
requesting a lower data transfer rate of a transmitting facsimile machine; 

b) when said facsimile machine transmits said facsimile data, 
reducing said data transfer rate when requested by a receiving facsimile 
machine. 

23. The computer-readable medium of claim 22, having further computer 
executable instructions wherein when said facsimile machine receives facsimile data, 
requesting a reduction of said data transfer rate when a threshold number of 
retransmissions at said data transfer rate have failed. 

24. The computer-readable medium of claim 17, having further computer 
executable instructions for performing the step of whe aid facsimile machine 
ceases to detect said wireless transceiver, said facsimile machine establishing a 
communication channel through negotiation of said initial data transfer rate 
corresponding with the capability of said facsimile machine. 
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* ^thod for improving successful transmission o 
tacsimile data over a wireless communication channel 
substantially as hereinbefore described. 

26. a facsimile machine capable of modifying a data 
transfer rate of facsimile data transceived over a wireless 
communication channel substantially as hereinbefore 
described. 

27. A fax modem capable of modifying a data 
transmission rate of facsimile data transceived over a 
wxreless communication channel substantially as hereinbefore 
described. 

28. A computer readable medium for a facsimile 
machine interfaced to a wireless transceiver to improve 
transmission of facsimile data over a wireless communication 
channel substantially as hereinbefore described. 
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This invention relates to cop winding maclnhesj 
The . cop winding machine recording to the- 
invention comprises ; m; <*^iaaUon a thread 
guide and a winding feeler means wtach means 
is mternrittotly : a^^ 

bore on the screw thread of a guide sx^dle in 
dependence upon the working operation; UaereDy 
> advancing also the thread guide; the winding 
feeler means engaging ihlo:^ 
the spindle bythe 'ai^aat^te'«m^we^^'''aM : '' 
means being provMed te 

ing te^-v»w1iw--4te:scm thread of the 
spindle, when , the winding is^cprjjyplete^s^ 
returning the winding feeler :v3ne^^m1»::1iniaaa : - 
position, and then" ejecting ^terengagement be^ 
tween said winding feeler: means and said screw 
thread again. • ; \i:- : \:\.r/'<-* : ,:&- ,-. 

By this means reliability of feeding: is ensured 
with the aid ot simple means. rThe winding 
feeler means can^smbcthly^o^ 
absence of a sprmy rjein^ 
ment with Che screw thread of the s^d^ ^hlc& c 
Would resist mare or less ttie rotat^'movernent 
of the winding ■ feeler nieans and would tiiris 
eventually invite damage 1» ! t^ : JCC!ri;windmg^^^ 

An einbodin^t of tte fnven 
cations of; the feed device axe illustrated in. the 
accompanying drawings by way of exaihpae ^dnryJ 
in which-. • ■ ": : -.- • ; : - y 

Fig. 1 3s an elevation; of the machine showing 
the thread guide removed from a <»nical wixwl^ 
feeler member;:': ; -\-V..v-, '-;.•;;>->• 

Kg. 2 is a top plan view of Rg. 1; ;r ^ ^ *•; 

Fig. 3 is a front view of Fig: 1 partly in sectionr^ 

Kg. 4 shows a longitudinal section of the feed 
device on , a larger iranfe!" ■ ; 

Fig. 5 depicts a view similar to 
screw thread of the wmding feeler means has 
been disengaged frran the jscrew*£hr^ 
guide spmdle;;- v-V-^-V- *>Tw^-"' 4 *-t£" : 
. F5gi « is a top^ plan view -if a modification of 
the feed devicer : " .," \s. m > "- ' ; ' 
; Fig; *Z is a view similar, to Rg. 6 but with feed 
memrjersrm different i^tic^; -> : i- ^ 

Kg. 3 shows an elevation of a clamping imech-. 
anism partly in anTaxW section - 

Fig-S is a cross section c^tte^^ JX^IX in 
Fig.: 8; -'- •-, : . ■ • v-^'^":^- 1 '. ; \ 

*ig. 10 .shows: an elevation nf another modiis- 
,c>aiic^''o^trie:fe^ : dej^^ ■ ^■^ ■ y 

>Fig. H shows a ^Sficataon 
showndnFigjio^v i V- > v *\*.*ly.-V-r ? 
^ ^ ^ustia^fei W^|i^^^^;kfr^ln^• 
omatton the . ^ 

<»<3^tive.linear,«^^ ^ A : " "S^r:^" 



16 



IS 



20 ; 



;^^ ^^l3-is-a-3€^tio^vT^:toeri ; along th^ -iitie' 

-■5 'FigJ- 14 <to$ plan view .: 
: ^ff. l^'shows; a partial se^tibn taken aloni the 
^; Xy^atV-ai Fig: '15? aid > r - '■'^-~b- f^r.v^ 
;,16-Js a -sectional :ffeV of the^ 
the, trn^d^guJde;^ ^ A v ;'--:-lrr>^- 
, In- ;^Jie . >e>^Dmnent ^ ^ in $5^s.c 1-5. - the 
nuraeralil 'desfenates a thread guide carrier rocl 
which- is* longitudinally reciprocated during 12ie 
<^ building operation which movemeni is <&^: 
rhre^ rfromr^ ^a - driving' member 32 through the 
mtexmediary: of ;a t grooVe 33' of a fotatmg •tray^ 
ersing 'cam 33: arranged in a gear box 34 - »The^ 
end- of the -tmTead guide carrier rod I remote 
fiiom the; gear :j>ox 34 is mounted in a mounting 
inehiber. 2 ^ wHicti^is ^ firmly- cc^ected to the fear 
box b^i a *ar ^1 J'.t I Qn the: thread :gulde carrier , 
rob! I ; a nsleevs- >3;is mounted " <see; als6'Fig.-*3) to 
#hK5h£ is. firmrir ^ becur^' a ^carrier ^ arm i 5 bf vi 
thliead guitfe jB^^mear^o^ screw nuts ; 4;= On one- 
; of rMfe 4 abutsya; coil -:spririg T which co^ 
c^jerates.w^^jdampmg^lew 
ea the steeve 3'and cooperates. ^ 
fi* conic^hiner-^^ace with lockmg: balls "S ^which 
- ^«^-™Btribated round circumfeT^ci 
" sui^abe andare^inser^&sc^ sleeve 3; 

The Joc^mgi^.^ ^ forced agairist.^ie 

ttn»ati«3^de;carT|errb^ 
30 * Jth^ rod its corniected to t the ^ sleeVe 3 aid 
thustotl^ethread guided foreommc^ niovementi : 
.^TOtbbthe carrier artrifiS^of the thread !guide- ; 
cooperates la^conical ; ^bcdyl 10 reprei^ting the 
thread 'feeder; onembei* winch ^member ^ r axially 
jjj adjustable relative to a carr^ 

of ^ screw il <Fig. 4> ; The sleeve 12 Is provided 
at c^end ^rith a terminal cone 13 having an : 
anntdar groove 13' and at the other end with a 
rounded off -rim 44 located wrtfdh ^ : 'r 
40 whfl^t/the ;«en^.^ ibore ^ providid ^ 

^^•aifl^Qwed threaded porl^JS; .ra 
^ng f e^er rnernber 10 is mounted m the guide 
: gP fofllq- ><5 by means of the sl^^ - - 

therw^itii, the Spindle carrying: »-taie>v:\Uxz^kcl - IT : I : 
4$ w^dcK^^fcoyer a cireimi/eren^ 
. t^e^;«u^/$pindl« U am^rantmgvto sli^tly les^ 
than>^^^ 
spm^ll^n^i^ 

«"^y^^j^^42;d& in engagemerit with !the 

of the guide s^indle^ ' f6l : iaiie v 
fe^^canrto^i^ 

feip uiovlf^tne >sleeve C3x>sswiser^- r 
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end in the mounting member 2 by means of a 
screw 2\ whereas the other end of the spindle 
is carried by a mounting arm 18 arranged on the 
gear box 34. ; ■ 

A slide 20 is slidably guided by two rods IS, 19 
and carries by means of a screw 21 a pivotal 
catch 22 having a downwardly, directed nose 23 
(Rg. 4) - A ; stop pm 24 .seciired tothe slide 20 
linnte the range of rocking movement of the 
pivotal catch 22. The catch 22 is adapted for 
cooperation with a pin 25 which is arranged on- 
a projection of the carrier arm 5 of the;thread 

guide 6. .. y^.^ -- 

; At the beginning ; of the winding operation 
the feed device is in the condition as shown in 
Pig. 6. By the reciprocating movement of the 
rod I the thread guide 6 is: correspondingly 
moved, whereby the ini^ 
ing 21 is formed by the thread on the spool 28^ 
After the initial portion of the wmding 2I; has 
reached the required diamete^.tJ^ 
tioh contacts with the feeler, member . IP hi con- 
sequence whereof said member cts .;- timied ;and 
Is accordingly advanced ^n; the guide ^ spindle J i- 
Ih this way the mtennittent, feeding of the 
thread guide 6 begins ^ 
member 10 moving the carrier , arm 5 of the 
thread guide each time along with it. This ^ 
-due to the/ winding feeler member I • hitting a 
ring 5' which is provided on the: carrier: ann -5 
and which, as shown in Pig. 4, has a vertical; 
cross sectional form ^ similar to a wedge, so that 
■ it liters into bearing engagement with the wind- 
ing vfeoler- meinber 10 - only by means xxL a .small 
surface portion. This surface portion is down- 
wardly disposed relative to the guide spindle 16 
and the, winding feeler 'member IB, : so that: as 
the winding feeler. member^ 10. hits *|ke rtog:*^ 
on the ;carrier arm 5 of the thread guide 0 the 
thread 1 5 of the feeler carrier sleeve 1 2 is forced 
into engagement, with the : s^^ 
guide spindle^ due to the effect of reaction pfes^ 
. sure*, whereby the. win <nrig feeler member ~|0 
is" operattvely engaged with the screw ifcead 
M. .This feeding operation of the thread guide 6 
talces place .provided that the resistance- opV 
posed by the compression spring 1 acting on the 
clamping, sleeve t is overcome ' and: thus the 
clampm^ 

3, the locking balls § and the- clamping sleeve • 
is temporarily released, whereupon this .mecha- 
nism holds the thread guide 3. after the latter 
has ; accomplished its feed step; m the new rela-; 
tiye position of this guide to the rod L - 
r. When the -wtadlng on the spool has almost 
reached the required length and the wtoding 
feeler member 10 is l^us lc<^ted near the end 
of its traverse the; slide 20 fa advanced, thiil Is; 
displaced in the direction away from ; the gear 
bOT:.M ^from a shaft 35 by means of a linkage 
38, 21, 33/ The shaft 35 perforins on££evb~lu- 
tibiC: i.-:-* .r..: : :;*...-:• . :h vp;';: ;.v s \ 

i in the -course iff" this movement "a projection 
20'oh the slide 2* meets with the pm 25 on tiie 
carrier aim- 5 oh the thread guide */wheretn>on 
r thVsTeWe 12 carrying the feeler ^ membet ; J0 is 
pushed upward byp^neans/of "an . aTrriUa)^;;lw 
meeting with a lower portion of the^^^ 
13 on the sleeve 1,2; .The auxiluVry -hig which 
is- mounted 'an !. the carrier arm -5- ot\ the>> thre1a4 
guide 6:for'ix>cl^^ the 
V' ;gu^ s^ spring 
-Vv 2ii?CFl|^ 3) eV«htuaIly iSskipcraXes witfc aa.an-; 
* n^ular;«roove IS^in ifce feeler carrier [sleeve 1 



lug 28 exerts on the rear ternunal cone 1 3 of the 
feeler carrier sleeve 12 , which is maintained in 
engagement with the screw thread 17 of the 
guide spindle only by its own weight , and that 
6 of winding feeler cone 10, trie feeler carrier 
sleeve 12 is raised into such a, position - of in- 
clination that the screw thread 15 of this sleeve 
is moved out of engagemfet- with the screw 
thread I T, as shown in Flgl % At the same time - 
10 the feeler carrier sleeve ^ I2;hears with the inner 
run 14 disposed at its front end on the guide 
. spindle 16 from above. 

Due to the screw thread 15 of the feeler caiv 
•.: rier sleeve 12 moving out of engagement with 
15 the thread IT of the guide spindle 16 the feed 
movement of - the winding feeler member 10 is 
ceased and the winding on tbe spool Is finished, 
v The feeler carrier; sleeve is ; then pushed back 
together with ^ member 10 on 

2<> the guidb : spindle 16 into initial position in the 
angular, disposition t : which ^ tbe sleeve : b^- a^ 
sumed: This is ; effected in tri course of the' rer . 
tiirji moyement pt the slide 9 .by; the action ■ of 
the pivotal eaten 22 which rxas; moved into en- 
25 garment wii^ ttie pin 25 ;or^ the carrier arm 5 
of ; the thread ;^de:T^ 
vaiice imovement of 

jfigiS. '■ ~ " ' - - : . ';• ." "-».. - 1 r 
V : -!I%iereuippn : -1te rin^f 5* bh>tlie , aboye^mem^ioned 
^ carrier aW 

ber 1 0, whereupon\the; latter is returned together 
with ^aid/arm. ^ As^^^slide 20 approaches the 
initial {k)sition toe winding f eeler member iO hits 
a ^top-memher t S' p&. tnetgrdtie spindle 1 6, where- 
35 upon in the course' : of the further return movee ; 
, mept of the.slide 20 the auxiliaTy lug, 28 is pushed 
out of engagements with the anrxular groove *3' 
of tiie feeler .= carrier \sleeve a 1 2 against spring- 
influence. L Omsequently, the feeler xarrier sleeve 
40 -falls back : into^nbrmal by the action of 

* its. owir ^ wcightVanii: the/screw: Uiread 15 oh said 
sleeve' enters vinto :^enga^emcait with the screw 
thread; 1 7 -of the .g^ide sphitfle 16. As the slide 
20; in returnmg^ appri^nes the initial position 
45 the nose 23 on -the^r^ 22 meets with 

a stop arm ; 29^ as shown^in P5g, 4, whereby the. 
catchJ2^^ so rpek^ as to release the pin 25. 
-!nie>:feedridevifeis-- is then in epilation for bej^in- 
ningtne wmdrngbf k 
SO - The modiflcatiatt shown in Ktg; 10 difTers trom 
the- embocliment of the, ^ 

described solely by the fea that the winding 
feeler member ; 10' of this modification is in the 
form of a disc Ibeing ^rniiy connected to : the 
55 screw sleeve 12 by means of a hub portion. 

In the modification shown Jn Pig. 11 the thread 
guide 6 ik m<nmtied by -means of its associated 
carrier; arm \5 1 on a rpd- ! *9" which is partly in- 
serted in a hblldw rod 40 whicn during the opera- 
to tion of tiie macliihe is axially reciprocated from 
a tmv^rsihg cam member; 33 t>y means of a driv- 
ing member ^32; On the hollpv tod 40 a com- 
pression sprmgf;4 i iis pushed which abuts 1 at. one 
end on a set collar 42 and co-acts at the other 
cs end with a : clamping sleeve 43 which is. also 
• pushed on the holloir rod 40. ^e clamping sleeve 
43 cbopeirateS to^rinflimer as thfi clamp- 
ing sleeve • describe m connection with the.pre> 
vibus ^ams wlth iockfefi: balls ** means, 
70 of its conical inner surface arpund ^which ;^the 
bau^ are d^ 
soc^ts in tb^ hollWrbd^ 4 

against «&*faiefiA -gbttlft --S*^;^ A^S- 
clampto&sleeye :43;^^^ rod fa locked .t^tiic 
,75 hollow nVd. 40 tor? comn^ 



S^^^™ 1 ^ twinged on ^W ta^nler^ 

K'-SStS^&SSS^S?*?^*- fte.screw sleere ^feeler 

^S^iS^S^^S^^?^* carrier, deeire,. 12 also in aether .section ' of , the 

^^M^a^^^^ 13 ^^^ 9 ^ JS^avest^memb^^ 

kx?Wn^taii«^i^ ^ ? ^ connected, to a sleeve ;i2, with * snide axOter Bin 

in thedKo^S^W^M-K^l! wWch^ inserted. ta thc er^s roller, St 

toe balls Wajpiir* » as «ert att^r^to»*r ,„ S^!^ • *^. QU - r ^ ^^entotg«nento 
on the thread™^,, s ^ t^^S^iL^^ 1?^ ^ disengaged.: fnsn the canierj sttaup 65 by a 

Buide<^er rod:3ft : lnX^^S^^ « J^^PO^taa staple^ 
^^ve*a>ehha^ 

action of th* balls 'u^^aTeSiSS^SS^ l^eam** th^cattier m*wmivhsmj#te 

etampta*, .letw 4* with. W^^5SS2^» -'*S2^' :W !2?^J sw,lie ^- <l,f: ^^Wr-i 
The feedtaK;of Uifrfcr^jfefitt^^^l' M scri^.lnteithe: plate S« prbtnidc* 

etove^ ine^nir^tb'tb* "• P^^* 0 » e *°l^ plate ST. . . .: v. - : ^: : 

W^TS^^etan^^^^S** ^^*#^^^<*"df^ is prodded 

which the damping ™^HB»^m^rd^!^^ ^, ^T>«mJtttnfcia&-t)aidtini«- , r 

cooperation of ; lT*S^:'S^ - Ptadju^nent of toecjockable ^ JS-flndithUs' 

Uie wtading to ^ predHced^^^^bMc^ ^ f9™atlon on. the spool 26. THe lengfh of t*e.. 

Aw Stop member**, •-. ■ ^T^^^rf^* 8 feeler Joember IB, ^th th fr do^rawavdb! 

, ■ ^: ; Xhe rei^ipe^pposiii b> the^cJaM^iiefiFe i - Sl^ ^ w^ !*^^^ member. il ; «hd ; 
. 4W ^ tb<^t]J|M-o( : .tlwiym« ^^SS^SS - ^^^^ ^ ^r«Up?ttoB/*he. ^member if^ 

to therod^S h, the dii^^^K^jS ' ^^^^r " ' • "> • • • ; ' : > ^ 

bOT,?^,^, however, ^ , ^.^adndle. IS, beiog :i pjPo«ded.. with, son>w 

.^p<^:js !; exerted ^ a.;p^U^^*Sfe jwrHo»;qf : its, c 

teedfa^de^- : .; ^ • vie ^speqiw^ ^ 7? ^^^^^^^f^^^^^^^^ : 
. Ait ^the dikerent.species^f the feladiri :■ •• •". ^^i^ 8 •' ^tfW^ :; !* s ^^.'PWM^^i^ 

.forj,tb*:wif^4e^,a,^n^ 
^»e^^^ 



^to^ 

spindle IB to move transversely of ^angular ^^"^SS^t engagmmt of sal^ stop 

ihg * in turn -Is adjustable ^ ttTO s ?eS^ISr«uI guide brsaidfeelermeanifc 

bar 19'. The second end portion of the guide 6 ^^^^^^^^g ^ feeler meaiislroni; 
spindle. 16 takes its bearing to a ho»a slot ^^^^^^i^^<a^^ : A 
of a slot guide 65 which receives the dependtag |^^ W n S , ^ tun fl n g said feeler means Into ; 

leg of the stop "^btr jf^vS ^SS^^^ <^^^^^ r 

ranged to a supporting member 66 transversely said screw thread again. - - 

of the carrier bar 19'. ^- ; " . in a coo wtodtoginachtoe. a spool for recetv- 

^The winding feeler member l*,*^**"* j^^^rXg^wli^ feeler means slld- 
the gulde roller 51= until the guide sptadfc l« ^ & ^J^^ 0 ^ Ianna€ aj as the winding 
hits -the depending leg of the stop member 61 ^^^^T^MOc^rV (iread guide reitend- 
whP^thewmd^r^esltsp^eter^^x- is ^^^^^^i^^^^ ^ 
imum thickness. Thereupon the wlndtaK.^er 15 {^^^"t^fty, said feiaer means Havtog a 
member is mt^tteritiy fed v^^ft*^. i^eTbote spindle having a screwthre*d 

of the spool to pe Wound bi ^r^e with the ^?££^^ement With saidscrew bore by 
position of the guide spindle ^ -ggJ^J^tf^iwfcr r^^fbr mteri 
cyUndrical part of the winding produced^ f^g 6 , S^feeler means along Bald 
the required length terrnh^Ung * » 20 sSSeaSeSoi^apcW ^ cbp l^dtn* ; • 

c^er The: guide roller 51 Is adapted to rotate ^^^^^Yii^^ ^^m^ 
under the bearing, pressure of ^^^^feeler means to be disengaged 

member owing to which ^ *re^ ^ eorre- ^^^^ screw thread by shifting said;, 
sponolngiy less, strained .^P^,!^*^ 0 , fe^^^^tainsversely: to said sprndlei stop , 
straining resulting from thfe use of 25 £^?Sated^Wl^^ 

guide ran tor the winding teelerja^mber.^^ ^ SS^SSt^lth said feeler means 

The- thread guide • *J^*£ n »^™ lorSthS ie*Ung of said gmde by ; sald Vl 
61 which is slldmgly guided f£j« means and means for tmcbuplmg said 

by a rod I projectmgifrom toe macbMe casing, ^ ™^VroTi«id screw thread onthe ter- 
one of the legs of the stirrup being m addition 3 0 ^^^.^^OD^dlng and for returning 
shdlngly ^ded on a rod 66 wher^the^stliru^ 

61 is secured against tutmg. rSSs^ meanVwith said screw V , 

legs of the stirrup 61; whl(A provides a drlymg \Z£d^L ■ 

member, the clamping mechanism «^ . .V* ~^rS£fcop wihdiiig niachlne. a spool for receiv- : 
arranged on the rod i/by tr^jicOon^of which 35 ^ ^ C w ^^^ dmg feeler means slid- 
the/wd I is elastlcally coupled ^^^^o^^^dly as the winding .... 

guide. 6 for conjoint ^ W^^^^^ ££res*s^^ <Z 
to the presence of a spring 69 iOji^ agamst g^^^ :; patn of the f eeter so atfto^bte. 
the stlii uv 61. _. o xn TO'nvrH tHerebv i^d feeler means having a screw 

, ; 6ne leg of the stirrup V *»^^?l%.Jt *° SSS tavfiig a screw thread for 
boss 11 which serves ; to ^P^S^S ciupWe^Sment: with .Said: t^.^by;-: •. 
disc 10. For the pin^ of h^lmg ,^^fe^ «raEve^onof said feeler means for inter- 
step of the g^de^eeve 3 ^^feeler disc 16 b^ Sn^enS^S ? 4id feeler means along said 
against the bosslO ^ tte *?^^^ffl sSt&eaSaepend^ 
clamping or feeding device Is temporarily reused ^ f^*^"*"^ sa^crew . pofe Kavmg a clear 
whuethere^s^ SLS^lfi ^TteSer meanTto be dls- 

. sprlngl acting upon the ^>!^.^^ 3 2^- 2^ fr^ said spindle screw thread byshift, ; 

come; m SS^te^tQ^^: . 

cl^ 

Sin its new rclattve poslbon to the rod I which M f^J^^^^^^. ^iix said feeler means 
is longi^oinany re^rocated fro* the m^chm* ^S^^^^k^ by ««* 
castog at aconstant throw. „. M f^if^ru^ means for uncoi*ling said feeler 

aiitomatic means. Ther^ f^ ^tuniliig ^W - 

proper is produced and th^the.to^e ^^^^jw^ 

restored Into tr^ Mtial condition by aiitprnaUp ^easxrig ^d 

ineans. ; . • ' ; . . , . ? ^ 

I claim: ^ ; : : ■ - ; . ^ : - : «6 -^^:^i^3^:tnx^ : : f m : :.-^ : x 

. 1, 3ji.a cop yindtng machine ^ spopl lorTecerv-; . , ^ j ta ^^ w $riid^ 

Vir«:-a v "cbp.lto^ feeler;means slid^ • :;\ ^v^^.^^fetg :"a' Wtodfoi teeler ^ means 
ably mounted i» mc^ 

progresses, a redprocatory ttu^ guide extend-- Dr ^res^" a tectp gWde extend^ - > 

ing into the path of the feeler means so as to be 65 ^^^^ e ^saiateel^ m 

moved thereby; said feeler meai^ toYlng moved } hereby; teeier mean$ mcludlr^ : .a ^ 

lx>re f a gmde tjim^ feder carrier sleeve^^^ 

coupling engagement ^th said, screw s^o^ having a' screw 

supi^r^:said:feelerr ^ means at ^ctrcumferenc _ ^^ent said «^ 

^al^:^^ 

frbin s^d ^ 



sai^sp&^c; screw said ie&& ; ' eettfttfeW&p- 

meaas tra^ slidablymtfun^^ 
member for disengaging 
^d screw jilread at ^ 
trraver^ ^of said ferf 

latter into an inclined ^position £e^ve:<tertial3-" feeler carrier" sleeve ^h£i^g-^^t^ll$<^:s^ 

spindle at a predetermined ttoe by/exerting ec-: being: ^ro^ded :with a cb^ haViiig in anntflar 

centric pressure on ? ^ groove; a ^e ^inme baVing a scfe^:^ 

means^ associated^ with ^said ;-threadi guide 4or be^.gravitatively :cWplefl • tb^^^w^bo^ 
mtenm-ttent en^emem 

; for initiating the^ee*^ of said %ulde-by «tfd m^tte^l^ feding said^eAme^^B^ 

feeler raeans^means ^ said' ;scrcw::tnte^ ^epetMe^ce su«6n^th^^ 

mea^ into initial i^Uon^ . bunding ^o^atibn; a 

sald-^ : engaging said feeler means from- ^^^w ^ 

^ saidfeeler m k thfead at a ^iBt adjat^ti^e en(J dT'tlte inverse : 

for^n^saidrelea^ pf^ald feeler means^by inc>S *he ia^bV ' 

M 5 ; ^a^wtaditemttshn^^ ole at^a^^^ 

^*f9>^ tric^ressife ^ 

f^te* vnw^om&Bfr'-. *s ^maam jfo tereiiga^^ 

^;*«J^^^gfe.: en^^eiitwit& 

f^F 1 ^* 1 ^ Sleeve having a s<3re*^|^ ineans^ 
ing : *anly over a section- of foe lei^^pTfsald ^ sj^ffle'^'^ 

being gravitatiyely coupled to 'said: Screw ISfwfe; member relea-pnfe said ^teele^meaiis -wi^-fe^ 

^y^ adii^e^d . turned.e and means To^3-^ttpimgf*;said release* ; 

interntitl^ntly ^e^edin^^d^ feeler fe^erm*^^ : : 

said screw thread in- dependence vuito^t^cbp \ / 

buflding operation^anaTOdli^ c^ wind^ 

en^aj^ said feeler me^f^ ; W ^few*^ i^d^^^fciiitt 1 ^ 

at a p<tot adjaPpenl - *H*gr^ 

feeter v meam by ihcMnlj^ ingtoto Hie patti otsaio^ 

said bore clearance relatfvePtb said spmdle at a 35 moved 4*ifreby>*saMU^ 

predetermined time ^ w-eiifcrta 

st^^c^ s^d feeler^^rrier being provided with-a <^e?« tu^depspiri^ • 

assented wifli lsald^^li^^ bag a srawiin^'itfr^ 
... -"engagemtot^^ -Mar ?«3#-jne^*o£ Sal* - to said strew ^f^-fcav^vi^^^ 

tiating the feeding of^said iSfuide^ said feeler 40 said screw ifctfeab^T^ 

means, /means for v' returning: said fee^ feeler means al©^ 

Sn^ c^ ^^^e 

screw thr^^ lary IsprhV-limtten^ 

said feele^neans/^rti^i returried, and means -for a^carrier arni for said thread'guide ^&teeiigag-^ 

coupling said: ^eased^^ with safd ^ h*ir*a^^^ 

sezewVhxe^w^^ ; a TP^**aceitt^ 

<• 6; On a cop wtmiing maclime; a s^pol f or jecelv- meaiis by mclmlng' t^ 

.-. ihg cop winding a-^ bbxfe*3ettriaice?ire^ 

abtf m>^ . deierinined ilm* by exei^;^^ 

P*ogye^, r a^ ^ bri ^d :feeler;tcarrler ^eevc 

inglnWthe patfi ^ ate^wTO said thr^ 

Wyed tto dement- with sald^eelex means '^^tiatirigv 

feeler ca^er";^ the;ieednig : ot l^r^de:^ said fe^?^ea^ 

being provided ^vsrfth^a done, a: guide spindleOiav- means f 6r ^returnlng?sjEfcld ^feeler ^eans^nata - 
ing ^terewitiorea^:^^^^ ^ tial i?6slttba -#nfle ',msehgage<i «:Xr6>h % sald r screw 

tc? ^aid sc^ -bw; ha^^ thread, said ai^ ^feleaib^ saM>feeler 

said sch^ threa^ '^ means, wien a^e^^ 

feeler>mearis\alan^«aid^ . said relea^ feeler- Mem 

iary^ember for dis^ a. In a cop wlho^anitf^ 
trom-B^ screwy thi^ 

end^X traverse cjf said ^^f^ a*^motm^;i^rm6v^:f6r^^ . 

theia^ by yir^ PfroiBas^ 

to ^d sph^e at a to^ in^^ j^ 

mg- ^eceem^rlcr ' press^ 

s^e, iBt6p3mea^^ . feeler carrier: sleev^ haj^^^si^i^^aS^ " 

^defcT^tcrmittetit^^e^^ ; wltt^^ 

.erimearis^orlid^ »^m4in^^fe^>memj^ 

b^^d feeler^iia®^ :: s^ 

feel^ft^ ^to^iiil^ cmpled ^- isaio^c^Hio^ ^ : 

«fcge<i< -from; said scr^ithie^ijis^ ^a^^diainteter^^ ■ 
mei^ re»^^ ; jntetmateilli d&mtte&ti^^ 

tmiied^and^m^ ^^ic^rthJ^^^ 

" 7rlii a ^ 



thread at a point adjacent the end p£traverse of , 
saidfceler means by inclming the latter by ; virtue 
of said bore clearance relative to said spindfe: at: 
a predetermined time by exerting eccentric 
sure cn said feeler courier; sleeve;, stop means as- 
sociat^ with said tiiread ;grdde for intermittent 
engagement with said feeler means for initiating, 
the feeding of said guide by said feeler means, 
me^ f6r TClairmng said feeler : meaiis totH>.ii^Ual f . 
positibn whUe disengaged ^ said screw thread, 
... said f^auxiUary member releasing; said; feeler 
mear^^hen returned, and means for coupling 
said released feeler means, with said screw . thread 
/ a^jaliL '"V - " *"-* : V---^'> -_- 

10^ in a cop wihding • machine, a sr^l for re- 
ceiving i cop ^winding* a carrier rod, a thread 
guide arranged on said carrier rod, an a*ially 
redrirpcMory^ 
rwl In ite hoDow bbr^ 
temporarily est^^ 
tween saW tollow rod and said thread guide carr 
rler rpd for toter^ saloV tbread 

guide. - a wmding feeler means haying a screw 
bor^,^gmd^ 
; coupling enga^ent^ bpr^by 
mvitatlve action of said feeler means for: Inter- 
mittently feeding said: feeler means alon£ said 
screwthreadjtrV dependence 
mg operation, : stop; means; associated wim j»Jd 
thread guide -for m 

feeler S 
said : guide jfesald feeler, m 
uncc^ipting said feeler m 
thread on the. termination of said cop winding 
arid for returrto said feeler Wtial 
: poslUon as well asf or coupling said feeler means 

" ;: - - ^ 

li. In a cop wnid^ qpooWor. re- 

ceivlng a ccp wto<ttng, a iwinding feeler means 
suoably mounted to mcr^ 
uig progresses; a ^ guide ex^ 

tending ^ path of the feeler means- so as to 
W move<i: th^ jsald feeler means toying # 
winding feeler member and a screw bore, ;a;ltae^ 
guide constituted by a rotatabry mqunted guide 
roller for ^mtermlttent cooperation with- said 
winding feeler member, a gmde^r4nme^y^^ 
screw thread ^ 

screw *ore by graidtattve action of said vf eeler 
means for : niterirdttently - feeding said feeler 
means along said: screw thread in dependence 
uron the cop stop means. asr 

soclated with said thread guide for intermittent 
engagement with said feeler ;means for imtiatmg 
the feeding of said «uide by said feeler means, 
and means fortmcouiglng said feeler means from 
^ screw thr^ 

: winding and for retuwnng said feeler means mtp 
initial position as well as for coupling said.feeler 
• : : means with said screw th^ ; 

- ■ isL^ib a cop^winding machlne^/a spool for re^ 

ctfvn^^ 

;slidably mounted io move forwardlyasthfcwind- 
- " jhg progresses, 'a reciprocatpry thread guide e^ 
ten(hWinto the path m the feeler means so as 
to ^ said, feeler means having 

'• : £ winding feeler meml^ arid a screw bore, a Hn- 
; ear^i^e^cb^ rotatably v mounted 

= ^ ^ de -rbller sUdingly enjcagi^ 
\jaid<iarTier legs by acriwdlh^^ 

"" " 5. coupling — ~ * —h«*».m 
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screw bote by grayitatlve action ,ot ieete: 
means fpr: ;interrnitten^ . feeding - said feeler r 
means along said screw v fln^eact to dependence 
upon the cop building opemticm,:stop means asso- 
ciated with said ^rread fifclde for: mtermittent 
engagement with *aid feelerimLe^n^f orcinitiating 
the, feeding of said; guide means,; 
an4 v me^ for u 
^dscrew trnH^ 
wlndmg a^ 
ini^ posi^^ 
means with s^sjcre^;^ 

13i in a QQp winding machine, : a spool for /re- 
ceiving a: cop ?rtn a winding feeler means 
sUdably mounted to move, jfprwardly iats Jte rwind- ■ 
ing progresses, a reclpro^to^ 
tending into the path of the Jte^er mea^ so; as. 
to be mpyed t^ercby • saf d ^eeto a 
winding feeler m 

guide, constituted guide 
roller for mterrnittent copperatic^^wit^said windr; ; 
Ing feeler memi^; h 

bores witix enlarged ends provided ln>-tiie L end 
portions of said guide roller; carrier le^ for; said 
guide roller slidingiy engaging with said thrputfi^ 
bores of said hea^ piec^ 

latter being r^pyable^^^ said;ca^er le^^ 
accordingly ^shlftmg. sa^ 

rection, a guide sr^ndle>toyirig ^ ^rew thread, 
for coui)ling -engagement: irith said; screw bp^re by 
^vtotive actiori ^ 
mittehtly feeding saidifeeter m^ 
screw thread ;in deperidence upon the ^ -buUd- . 
ir^ operation, stop means said 
thread guide for ^ 

said feeler means f or^lmtiating -the ; feeding^ 
said guide by said, feeler means,; w 
micoupling: said feeler 'im^ySi^"^^^S^:y : : 
ttu-ead on the termiriai^Tof ,>sldd ^-winding 
and for returriinfit ^ ^difeeler: n^eans into initial 
position as^w^ as f ocx»UPUng: said ferfer means 
with said screw-ta^ r : : I~ ^ 

;'• iC la a ewiwir^ a spool for re^ :: ; 

ceivhigxaVcopvwir^ 

slidably mounted to>iriovje forwa v 
Ing progresses; a r^P^ 

tending mto the pathjof the feeler jpaear^ ; so;a?rta > 
be moved th^tby^salilfeel^^ 
wmding feeler m 

guide constituted by a .r^tabfe jpcin^ jgiide 
roller for internnttent copperas 
mff feeler The^ 
bores with , their ta^ 
scx^ts f or beaxn^ 
pressed carrlerolw 

engaging wltto saidv^ vpf . said head 

pieces to ^ 

movable from -sald^carrier; iejis: fer accordingly 
shif tmg said roller; in ! 
spindle havtog a sc^-ttoe^ for COTPHng en- 
gagem^cwito 

a<^6ri of said , feeierJ Jttteans; f ox^ |nJ^^Wen» 
f eedmg said f eeienmeans 

in dependence ur^r^ ^ building ^ io^eration; 
stop means; associated: with^d thread guide^ ^ 
mtermittentew 
forinitiating tte^ 
teeler^mea^^ 

f eeler ^^neans f rom^ screw^ 
mination of sain i^P 
said feeler mearist^ 
to jcoii^^ 

thread a^raht ^y:y^^v ^^ •>;^-rr*^ : .--^v>. : 
15 M a cop ^ M^ *™ ^ 




slidably mounted to move forwardly as the wind- 
ing progresses, a jredprocatory thread guide ex- 
tending Into the path of the feeler means so as to 
be moved thereby; said feeler means having a 
winding feeler member and a screw bore, a linear 
guide constituted by a rotatably mounted guide 
roller f or mterrnittent cooperation with said wind- 
ing feeler member,a roc^le iilate carr^ said 
.guide roller, a holding plate for said rockable 
Plate, means for adjusting the angular position 
of said rockable plate relative to said holding 
plate, carrier legs for said guide roller sUdingly 
flP^K^ 11 :--en«to^ wad/inilde "z^ter.; the 
latterbeing removable from said carrier legs by 
accordlrigly s^ filth*- a*5fldi- 
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section, a guide sp£a^ M 
for coupling engagement with said screw bore by 
gravitatlve action of said feeler means for inters 
mlttently feeding said feeler means along said 
screw thread in dependence upon the cop build- 
ing operation, stop means associated with said 
thread guide for mtermlt^t "engagement with 
said feeler means for inlUating the feeding of 
said guide by said feeler means; and means for 
uncoupling said feeler means from said screw, 
thread on the termination of said cop winding 
and for returning said feeler means into initial 
position as well as for coupling said feeler means 
with said screw thread again. 

WAI/nsR SIEGENTEIAIaER. 



